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© METHOD FOR CODING OR DECODING TIME-VARYING IMAGE, AND APPARATUSES FOR 
CODING/DECODING. 

© The apparatus for coding a time-varying image divides the image signals whose image frame is N pixels x 
M lines (N pixels horizontally and M lines vertically) into a first image part which is an inner image portion having 
an image frame of Ni pixels x Mi lines (Ni < N and Mi ^ M). and a second image part which is the image 
v- portion outside the first image part. The first image part and the second image part are further divided into given 
< independent division units each formed by a plurality of pixels. When the coded information is about g.ven 
m division units belonging to the second image part, an identification code is added to the header of each division 
S unit If the apparatus is only capable of decoding the image frame of Ni pixels x Mi lines, the apparatus 
<M reproduces only the first image part. The apparatus recognizes the identification code added to the header of a 
0 division unit belonging to the second image part, and skips over the coded information of the second image part. 
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Technical Field 

This invention relates to a moving picture coding method for coding a moving picture, a moving picture 
decoding method for decoding a coded moving picture, and apparatuses r^refor. 

5 

Background Art 

In the case of digitizing a signal of a moving picture to record and transmit digital data thus obtained, its 
data quantity becomes extremely large. For this reason, coding (compression) is implemented to that data. 
w As a representative coding system, there is so called MPEG (Moving Picture Expert Group) system. This 
MPEG is general name of the moving picture coding system which has progressed in WG (Working Group) 
11 of SC (Sub Committee) 29 of JTC (Joint Technical Committee) 1 of ISO (International Standardization 
Organization) and IEC (International Electrotechnical Commission). 

Moreover, as a widely known format in the case of handling a picture signal by a digital signal, there is 
is Recommendation 601 (Rec. 601) of so called CCIR (Comite Consultatif Internationale des Radio-commu- 
nications (International Radio Consultative Committee)). This Rec. 601 is rre worldwide standardized format 
of digital picture based on the component (so called 4:2:2 component) coang system. 

In the MPEG, the above-mentioend Rec. 601 format is used as input output picture format. In the NTSC 
zone of the scanning line 525 lines/30 Hz, an input/output picture format as shown in FIG. 11, for example, 
20 has been most popularly used. For example, in MPEG2 (MPEG phase-2). picture of picture frame of frame 
of 720 pixels x 480 lines of Rec. 601 format is handled. On the other hand, in MPEG1 (MPEG phase-1), 
picture of picture frame of frame (SIF) of 360 pixels x 240 lines obtained by thinning pixels so that 
resolutions in the longitudinal and lateral directions are respectively equal to one half thereof is handled. 

A technique to allow the transmission format of picture to have a relationship such that the ratio 
25 between length and breadth of picture frame is expressed as 1:2 in dependency upon difference* of 
resolution is convenient in a hierarchical manner. This is related to the following two reasons. 

First reason is that hardware configuration of thinning filter and/or interpolating filter having ratio of 1:2 
are simpler than those of filters having other ratios. 

Second reason is that, in the case of constituting picture coding/decoding apparatuses, it is possible to 
30 process picture data by four image LSIs disposed in parallel for picture having resolution which is one half 
of picture to be processed. 

An example of filter coefficients of the thinning filter is shown in FIG. 12. 

Moreover, since there is employed a scheme to handle picture in a manner divided into small blocks 
called macro blocks of 16 pixels x 16 lines, it is preferable that the horizontal and vertical sizes of picture 
35 are multiple of 16 when coding efficiency is taken into consideration. From a viewpoint of this, picture frame 
size of 720 ( = 16 x 45) pixels x 480 (16 x 30) lines is preferable size. For reasons described above, in the 
NTSC zone, picture of picture frame of frame of 720 pixels x 480 lines of Rec. 601 format has been widely 
handled. 

On the other hand, CCIR recommended broadcasting stations (television stations) that picture signals of 

40 483 lines or more (about 483 - 486 lines) must be transmitted in the standard television broadcasting in the 
NTSC zone. At this time, if picture coding is carried out by MPEG as in the prior art, it is required to 
increase the number of macro blocks by one column in a longitudinal direction to carry out processing of 
720 pixels x 496 (480 + 16) lines. This results in requirement of increase in the coding processing ability of 
about 3.5% as compared to the case where frame of 720 pixels x 480 lines is handled. 

45 This is inconvenient for a system only having a decoding apparatus which can merely handle so far as 
picture of picture frame of frame of 720 pixels x 480 lines. For example, when the recording system of the 
digital video disc and the broadcasting system of the digital television are the same MPEG, it is considered 
that there results the merit that it is sufficient to have only either one of decoding apparatuses. However, in 
the case where decoding apparatus of video disc player has only processing ability of picture frame of 720 

so pixels x 480 lines, it is unable to receive picture signals in digital television broadcasting by that decoding 
apparatus. This gives rises to extremely waste from a viewpoint of effective utilization of hardware resource. 

Meanwhile, CCIR only recommended that picture signals of 483 lines or more (about 483 - 486 lines) in 
the standard television broadcasting in the NTSC zone must be transmitted, but whether or not the 
receiving side decodes picture information of 480 lines or more is arbitrary. For this reason, in the case 

55 where the receiving side is a decoding apparatus having only processing ability of picture frame of 720 
pixels x 480 lines, if it is possible to decode only such picture frame, this is very desirable. 

To meet the above-described requirement, it becomes necessary to realize a moving picture coding 
technology required for providing moving picture coded information (broadcasting) having flexibility and a 
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decoding method therefor such that in the case where the receiving s,de is a decoding apparatus having 

processing ability of picture frame of 483 lines or more, received a picture Signals can be reproduced. 

while in the case where the rece.ving side is a decoding apparatus hs.,ng only processing ability of p.cture 

frame of 480 lines, only the decordable picture portion can be reproc-_:ed. 
s To realize this, it is necessary to solve problems described belov. 

First such a task must be accomplished to permit discriminate as to whether or not only p.cture 

information of reproducible picture frame is taken out from received c-Med information. 

Secondly since in the coding method using motion compensate prediction between pictures such as 

MPEG etc pictures have correlation therebetween in a time base direction, in the case where reference ,s 
to made to the outside (line portions indicated by 16 lines in the figure, for example) of the reproducible 

picture frame by motion compensation as shown in FIG. 13, motion compensation .s unable to be earned 

out. As a result, decoding cannot be made. Accordingly, it is necessary to take any measure for this 

Pr ° b Namely the case where coded information of 496 lines is received by decoder only having processing 
I5 ability of picture frame of 480 lines is taken as an example in FIG. 13. In the case of the example of FIG 
13 motion compensation in directions indicated by arrows a, b in the figure from within the p.cture frame of 
480 lines of past picture or future picture to current picture can be made, but motion compensation ,n 
directins indicated by arrows c. d in the figure from within the p.cture frame beyond 480 l.nes of past 
picture or future picture (line portions indicated as 16 lines in the figure) to current picture cannot be earned 

20 OUt. 

Disclosure of the Invention 

in view of the above, in order to satisfy the above-mentioned requirements, an object of this invention is 
25 to provide a moving picture coding method required for providing moving picture coded information 
(broadcasting) having flexibility and a decoding method corresponding thereto such that in the case where 
the receiving side is a decoding apparatus having processing ability of picture frame of 483 l.nes or more, 
received all picture signals can be reproduced, while in the case where the reciev.ng side .s a decoding 
apparatus having only processing ability of picture frame of 480 lines, only the reducible p.cture portion can 

30 be r ^° d .^ t . on has been proposed jn order to S0 | ve the above^lescribed problems. A moving picture 
coding method of this invention comprises the steps of: dividing a p.cture signal of a picture frame of N 
pixels x M lines (horizontal N pixels, vertical M lines) to be coded between a first picture portion serv.ng as 
an interna, picture portion having a picture frame of N, pixels x M- lines (N, * N. M, S M) and a second 

35 picture portion serving as a picture portion outside the first picture portion; and dividing the first picture 
portion and the second picture portion in independent predetermined divisional units comprised of a 
plurality of pixels, whereby in transmitting coded information of the predetermined divisional units belonging 
to the second picture portion, peculiar discrimination codes are respectively added to headers of the 

divisional units. * 

In the above-mentioned moving picture coding method, at the time of motion compensating prediction, 
it is inhibited that the first picture portion of a current coded picture makes reference to the second picture 
portioTofTeference picture. Moreover, motion compensating prediction implemented to the second picture , 
-portion of current coded picture does not place restrictions on reference picture. r W ^ jr ~ * T~*U*** 
tt should be noted that when size of unit block for carrying out motion compensating prediction is 
assumed to be N 2 pixels x M 2 lines, setting is made such that N, is multiple of N 2 and M, is multiple of 
M 2 In addition, setting is made such that N, and M, are both multiple of 16. 

Further a moving picture decoding method of this invention is characterized in that when only decoding 
ability of the picture frame of N, pixels x M, lines is provided, onfy the first picture portion ,s reproduced 
and any one of peculiar discrimination codes added to headers of predetermined divisional units comprised 
of a plurality of pixels belonging to the second picture portion is detected with respect to the second picture 
portion to thereby discriminate the second picture portion, thus making it possible to read, in a skipped 
manner, coded information of the second picture portion. 

Also in this decoding method, when size of unit block for carrying out motion compensation is assumed 
to be N 2 pixels x M 2 lines, N, is multiple of Nz and M, is multiple of M 2 . In addition. N, and Mi are both 

55 muft Pjf a °^j| e for examp|e in the case wne re a frame picture signal to be transmitted is a picture signal of 
483 lines or more required for the television broadcasting of the NTSC system, the first internal p.cture 

portion becomes 480 lines. 
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in th.c case frame picture signal of 483 lines or more required for the telev.sion broadcasting of the 
NTSC system is divided between a first picture portion of 480 lines and a second p.cture portion servmg as 
a picture portion of the highest portion or the lowest portion of the picture except for the first picture portion, 
whereby when only decoding ability of picture frame of 480 lines is provided, only the first p.cture portion >s 
5 reproduced and any one of peculiar discrimination codes added to headers of predetermined div.sional 
units comprised of a plurality of pixels belonging to the second picture portion is detected with respect to 
the second picture portion to thereby discriminate the second picture portion thus to read, in a sk.pped 
manner coded information of the second picture portion. 

In accordance with this invention, in coding moving picture, picture signal of picture frame of N p.xels x 
w M lines (horizontal N pixels, vertical M lines) to be coded is divided between first picture port.on servmg as 
the internal picture portion having picture frame of N, pixels x M, lines (N- S N. M, < M) and second 
picture portion serving as picture portion outside the first picture portion to divide the first p.cture port.on 
and the second picture portion in independent predetermined divisional units compr.sed of plural p.xels, 
whereby in transmitting coded information of the predetermined divisional units belonging to the second 
picture portion, peculiar discrimination codes are respectively added to headers of predeterm.ned d.v.s.onal 

""'^Accordingly in the case where only decoding ability of picture frame of N, pixels x M, lines is provided 
when such a coded signal is decoded, only the first picture portion is reproduced, and corresponds 
peculiar discrimination code is detected with respect to the second picture portion to thereby d.scr.m.nate 
the second picture portion, thus making it possible to read, in a skipped manner, coded .nformat.on of that 
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picture portion. 

Brief Description of the Drawings 

FIG. 1 is a circuit diagram showing, in a block form, a moving picture coding apparatus in a first 
embodiment of this invention. 
FIG. 2 is a view showing data structure of MPEG 1 
FIG. 3 is a view for explaining I, P and B pictures. 
FIG 4 is a view for explaining handling of picture in this embodiment. 

FIG. 5 is a circuit diagram showing, in a block form, a moving picture decoding apparatus in the first 
embodiment of this invention. 

FIG. 6 is a circuit diagram showing, in a block form, a moving picture coding apparatus in a second 
embodiment. 

FIG 7 is a view for explaining handling of picture at the frame structure in the second embodiment. 
FIG. 8 is a circuit diagram showing, in a block form, a moving picture decoding apparatus .n the second 
embodiment. 

FIG 9 is a view for explaining conventional handling of picture of the field structure. 

FIG'. 10 is a view for explaining handling of Extra Slice in picture of the field structure in. th.s 

embodiment. 

40 FIG. 1 1 is a view showing Rec. 601 format and SIF format. 

FIG 12 is a view showing an example of filter coefficients of the thinning filter. 

FIG' 13 is a view for explaining the problem in the case where when the receiving side is a decoding 
apparatus having only processing ability of picture frame of 480 lines, an attempt is made to decode 
coded information of picture frame of 496 lines. 
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Best Mode for Carrying Out the Invention 

Preferred embodiments of this invention will now be described with reference to the attached drawings. 

A moving picture coding apparatus (encoder) of a first embodiment to which a moving p.cture cod.ng 
method of this invention is applied will be described in accordance with FIG. 1. It is to be noted that while 
this invention can be applied to the case where picture structure is both frame and field structures, the case 
where the picture structure is caused to be frame structure will be chiefly described in this embodiment. 

In FIG. 1, a moving picture to be coded is inputted from picture input terminal 10. Picture signal 
inputted from the picture input terminal 10 is delivered to field memory group 1 1 . 

In the coding apparatus of this embodiment, inputted picture is caused to undergo coding on the basis 
of data structure at MPEG1 as shown in FIG. 2. 

Respective data layers shown in FIG. 2 in this embodiment will be briefly described. 
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1 . Block layer 

Block of block layer is comprised of, e.g., 8 lines x 8 pixels adjacent of luminance or color difference. 
For example, Discrete Cosine Transform (DCT) processing is carried out in this unit (block). 

5 

2. MB (Macro Block) layer 

Macro Block (MB) of macro block layer is such that in the case where, e.g. . format of picture is 4:2:0 
(ratio between information quantities of luminance signals and two color difference signals is 4:2:0), it is 
w comprised of six blocks in total of four luminance blocks adjacent in left and right directions and in upper 
and lower directions and respective color difference blocks of Cb, Cr corresponding to the same position on 
p.cture. Transmission is made in order of Y0, Y1, Y2, Y3, Cb. Cr. What mode is used as motion 
compensation mode and/or whether or not it is sufficient to transmit no predictive error are judged in this 
unit. 

75 

3. Slice layer 

Slice layer is comprised of a single macro block or a plurality of macro blocks successive in order of 
scanning of picture. At the leading portion of slice, the first macro block has data indicating position within 
20 picture so that data state can return to normal state even in the case where any error takes place. For this 
reason, the length of slice and starting position are arbitrary, thereby making it possible to vary them in 
dependency upon error state of transmission path. 

4. Picture layer 

25 

Respective pictures, i.e., individual pictures are comprised of at least one slice or a plurality of slices. In 
acordance with the system in which pictures are coded, respective pictures are classified into I picture 
(Intra-coded picture), P picture (Predictive-coded picture), B picture (Bidirectionally Predictive-coded pic- 
ture). Here, I picture, P picture, and B picture will be described with reference to FIG. 3. In FIG. 3, first, as 

30 processing' of the first stage, pictures indicated by n P M in the figure jumping over several pictures are 
caused to cyclically undergo predictive coding. Then, as processing of the second stage, pictures indicated 
by "B" in the figure which is put between I picture and P picture or between P pictures are predicted from 
P picture or I picture before and after. It is to be noted that picture indicated by "I" in the figure is intra- 
coded picture, and is prepared without use of motion compensation. It is to be further noted that arrows in 

35 the figure represent directions of prediction. 

5. GOP layer 

GOP (Group of Picture) is comprised of single or plural I pictures, or single or plural I pictures and 
40 plural non I pictures. 

6. Video sequence layer 

Video sequence is comprised of single or plural GOPs having the same picture size and picture rate, 

45 etc. 

Turning back to FIG. 1, information for controlling fundamental operation of the coding apparatus of this 
embodiment is given from picture coding control information input section (labeled control information 
external input section in the figure) 29, and is stored into memory (labeled memory for picture coding 
control information in the figure) 30. These information are picture frame size, output bit rate of coded 
so information, picture structure signal (discrimination signal as to whether picture is frame structure, field 
structure or progressive), and picture coding type signal (discrimination signal as to whether picture is I 
picture, P picture or B picture), etc. These information are outputted as picture coding control signal S25. 

Moreover, layers of video sequence. GOP, picture and slice of data structure at MPEG1 are such that 
start codes indicating that those layers start are added to the leading portions of respective layers, and 
55 header information are adapted to be transmitted after those start codes. 

Timings for transmitting respective start codes are given when video sequence start flag S20, GOP start 
flag S21, picture start flag S22, slice start flag S23 are set, respectively. Video sequence start flag S20, 
GOP start flag S21 and picture start flag S22 are outputted from picture counter 27. Moreover, slice start 
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f!ag S23 is outputted from MB (Macro Block) counter 28. 

Picture counter 27 detects the leading portion of picture which is to be currerry coded and is read out 
from field memory group 1 1 to count its number in synchron.sm with signal S30 outputted therefrom. 
Picture counter 27 is reset when coding of video sequence to be coded is started. At that time, video 
5 sequence start flag S20 is set at the same time. Picture start flag S22 is set when picture counter 27 has 
received the signal S30\ GOP start flag S21 is set when picture count number becomes equal to multiple of 
GOP length (No. of pictures for preparing GOP) determined in advance. Ordinarily. GOP length is, e.g.. 12 
frames or 15 frames. This information is preserved in memory 30 where control : nformation for coding of 
current picture is stored. 
f 0 In this embodiment, the coding apparatus handles picture as shown in FIG. 4. 

Namely, picture signal of picture frame of N pixels x M lines (horizontal N pixeis, vertical M lines) to be 
coded is divided between internal picture portion (first picture portion) having pixei frame of Ni pixels x Mi 
lines (Ni < N, M, £ M) indicated by picture portion G-. and picture portion (second picture portion) outside 
the picture portion t which is indicated by picture portion G 2 , to constitute picture portion G, by one 
75 general slice or more, and to constitute picture portion G 2 by one Extra_Slice or more. It is to be noted 
that Extra__Slice is name employed in this embodiment for distinction from general slice. Extra_Slice is 
comprised of macro blocks (MBs) in the same manner as in the general slice. 

MB (Macro Block) counter 28 is reset in response to the signal S30. MB counter 28 detects the leading 
portion of MB pixel signal S1 which is to be currently coded and is read out from field memory group 1 1 to 
20 count its number in synchronism with signal S31 outputted therefrom. 

In the case where position of Macro Block (MB) to be processed shifts from picture portion Gi to 
picture portion G 2 . slice start flag S23 is set. and the Extra_Slice_Status_Flag S28 is set. Further, in the 
case where position of Macro Block (MB) to be processed shifts from picture portion G 2 to picture portion 
Gi . slice start flag S23 is set, and Extra__Slice_Status_ Flag S28 is reset. Shift timings of positions of 
25 these Macro Blocks (MB) can be recognized by observing MB count number at MB counter 28. 

Also in the case where MB count number becomes equal to multiple of slice length (No. of macro 
blocks for preparing slice) determined in advance, slice start flag S23 is set. In the case where otherwise, 
slice start flag S23 is reset. The slice length can be changed by error state of transmission path of bit 
stream. In general, according as error probability of transmission path becomes higher, the slice length 
30 becomes shorter. Slice length designated at this time is stored in memory 30. 

When sequence start flag S20. GOP start flag S21. picture start flag S22, or slice start flag S23 is set, 
VLC element 20 outputs start code of corresponding layer in response thereto. Subsequently. VLC element 
20 outputs therefrom, as header information, control information for coding data of corresponding layer 
preserved in memory 30. 

35 Here, by introducing "Extra — Slice", bit stream syntax of sequence layer and slice layer are changed as 

compared to conventional MPEG1. 

Bit stream syntax of sequence layer is shown in Table 1 . 
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Table 1 

seqence_header ( ) { 

sequence_header_code ; 
horizontal_size_value ; 
vertlcal_slze_value ; 
pel _aspect_ratio ; 
picture _rate; 
bit _rate; 
marker_bi t ; 
vbv _buf f er^size ; 

constrained _parameter _flag; 

load_intra ^quantizer _rnatrix; 

if (load _intra ^quantizer _raatrix) 
intra ^quantizer _matrix[64] ; 

load_non _intra ^quantizer _matrix; 

if (load _non _intra ^quantizer .matrix) 
non _intra ^quantizer _matrix[64); 



32bi t ; 
12bit ; 
12b it; 

4bit; 

4bit ; 
18bit ; 

lbit ; 
lObit ; 
lbit ; 
lbit; 

8»64bit ; 
lbit; 

8»64bit ; 
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next_start _code( ) ; 

if (next _bitsi.)= = extension .stare _code) { 
extension start _code ; 



32bi t ; 



70 



75 



20 



using _extra _slice _flag; 

if ( using_extra _slice _flag) { 

inner _mb_ width; 

inner _mb_height; 

of f set_slice _hor izontal_posi t ion ; 
of f set_sl ice _vert ical_posi t ion ; 

} 



lbit ; 

12bi t ; 
12bit ; 
12bit ; 
I2bit ; 



30 



25 reserved! by te _align); 

while(next_bits( ) !='0000 0000 0000 0000 0000 0001') { 
sequence_extension _data; 8bit; 
} 

next_start _code(); 

} 

if (nextbits( ) =user_data_s tar t .code) { 

userjata_start _code; 32bit; 
while(next_bits()!='0000 0000 0000 0000 0000 0001' ){ 

8bi t ; 



35 
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user data; 
} 

next_start _code( ) ; 

} 



> 



In the sequence layer, information relating to positions of picture portion Gi and picture portion G 2 are 
55 transmitted. These information will be described below with reference to FIG. 4. The case where, e.g., size 
of Macro Block (MB) is 16 pixels x 16 lines in FIG. 4 will now be described. 

In Table 1 and FIG. 4, at sequence layer, lateral sizes (i.e. N) and longitudinal sizes (i.e. M) of all picture 
frames are transmitted by "hohzontal_size_value", "vertica^size^alue". Further, information indicating 
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whether or nor Extra Slice is used is transmitted by flag expressed as •• u sing-extra_slice_flag In the 
case le e Enra sITce is used, lateral size and longitudinal size of picture portion G, are transmitted by 
"fnner mb w dt. ",nner mb height". It is to be noted that the inner_mb_w,dth indicates No. o 
^croWl (MBs whichTa,. w^hin lateral one column of picture portion Q, and the ,nner_mb he,ght 

s indicates No of macro blocks which fall within longitudinal one column of p.cture portion G, Namely, -n the 
casfw^re s'ze of Macro B.ock (MB) is 16 pixels x 16 lines. mb_width = N.16. mb_he,ght = M;l6. 
inner mb width = N v 16, and inner mb — height - Mi / 16. 

Further^sition information of pTcture-portion G, within N pixels x M lines of the entire p.cture fram us 
transmitted by " offset_s,ice_horizonta._positi 0 n", "off set_s.ice vert,cal-pos,^n . Namely, off- 

,n set slice horizontal position" is N 0 /1 6 and "offset_slice_vertical-position is Mo<16. ™„ nniAC 
Sr s ^am sltax-of slice layer is shown in Table 2. " S .ice_start_code" is X00000101 - xOOOOOlAF 
and metweTorde 8 bits indical Slice Vertical Position on the entire picture frame (NxM) of that s ee. In 
me case where Extra Slice is used, flag "extra_slice_flag" indicating whether or not that sl.ee ,s 
Extra "Slice is TransmittTd. When Extra_S.ice_Status_Flag S28 is set, this "extra_sl.ce_f.ag" .. set to 1 . 

75 

Table 2 

slice*) { 

32bit; 

20 slice _start _code ; 

5bi t : 

quantizer .scale: 

if (using_extra _slice .flag) { 

25 lbit-"l" 
extra .bit _slice; 

Ibit; 

extra _slice _fla&; 
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/•-l" -.extra _s 1 ice ."(T : not .extra _slice»/ 

7bi t ; 



reserved ; 
} 

35 while(next_bits( ) = =? ' 1 ' ( 

lbit-"l" 

extra .bit .slice; 

i * • 8bi t ; 

extra _inf ortnat ion .slice. 

40 

} 

lbit-"0 M 

extra _bit .slice; 

45 dO { 

macroblock ( ) 

} while(next_bits()!=-0000 0000 0000 0000 0000 0000'): 
next_start _code(): 

} 



Turning back to FIG. 1. vertical synchronizing signal serving as input picture synchronizing signal is 
deliver^ from input terminal 26, and is delivered to reference picture control e.ement 23. Responding to 
Ss^E^T-S-. the reference picture contro. element 23 outputs reference p.cture .nd.cat.on 
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signal S10 which will be described later to deliver it to field memory group 11. 

The field memory group 1 1 sets picture start flag S22 in synchron.sm with the leading portion of picture 
which is to be currently coded and is read out therefrom to deliver it to reference picture control element 
24 The reference picture control element 24 outputs reference picture indication signals Si 2. Si 3 which 
will be described later when picture start flag S22 is set to deliver them to field memory group 17. 

Moreover picture start flag S22 is delivered also to output picture control element 25. The output 
picture control element 25 outputs output picture indication signal Si 4 which will be described later when 
picture start flag S22 is set to deliver it to field memory group 1 7. 

Motion predicting circuit (predictor) 12 carries out motion prediction of macro block pixel signal S1 to 
be currently coded which is delivered from field memory group 1 1 by making reference to past picture and 
future picture. Motion prediction is block matching between macro block of macro block pixel signal Si and 
each macro block of past picture or future picture to which reference is made. Past and future reference 
pictures at this time are designated from field memory group 1 1 in accordance with motion predictive 
reference picture indication signal S10 outputted from reference picture control element 23. As a result, 
reference picture signal S11 of reference picture is delivered to motion predicting circuit 12. The motion 
predicting circuit 12 delivers, as motion vector signal S7. block position within reference picture in the case 
where predictive error at block matching is minimum to motion compensating circuit (compensator) 18. 

Here when corresponding macro block is macro block (MB) at the picture portion Gi. i.e., when it is 
macro block (MB) within general slice and Extra_Slice_Status_Flag S28 is not set, restriction is placed on 
the operation of motion predicting circuit 12. In this case, it is inhibited to make reference to picture portion 
G 2 i e picture portion G 2 of reference picture (within Extra_S1ice) at the time of motion pred.ction. On the 
other hand when corresponding macro block is macro block (MB) at picture portion G 2 , i.e.. it is macro 
block (MB) within Extra_Slice and the Extra_Slice Status_Flag S28 is set, it is not necessarily required to 
place restriction on the operation of motion predicting circuit 12. 

Motion compensating circuit 18 instructs field memory group 17 in which pictures already decoded and 
reproduced which will be described later are stored to output therefrom block picture signal S3 positioned 
at an address designated by motion vector signal S7. Reference picture at this time is designated from field 
memory group 17 in accordance with motion compensation reference picture indication signal S12 
outputted from reference picture control element 24. Outputting of block picture signal S3 from motion 
compensator 18 is adaptive operation. It is thus possible to carry out switching to optimum one of four kinds 
of operations described below in macro block units. 

Namely, modes of four kinds of operations are as follows: 

First, motion compensation mode from past reproduction picture; 

Secondly, motion compensation mode from future reproduction picture; 

Thirdly motion compensation mode from both past and future reproduction pictures (to carry out linear 
operation (e.g., mean value calculation) every pixel of reference block from past reproduction picture and 
reference block from future reproduction picture); and 

Fourthly, mode of no motion compensation (i.e.. intro-coded mode. In this case, output of block picture 

signal S3 is equal to zero). 

It is to be noted that, in the case of I picture, only the fourth motion compensation mode is selectable. 
Moreover, in the case of P picture, the first and fourth motion compensation modes are selectable. In 
addition, in the case of B picture, the above-mentioned all motion compensation modes are selectable. 

In switching between the modes mentioned above, e.g., mode where sum total of absolute values of 
difference values every pixel between respective block pixel signals S3 outputted in the above-mentioned 
four kinds of modes and block pixel signal S1 to be currently coded is minimum is selected. Here, the 
selected mode is outputted as motion compensation mode signal S9 and motion vector signal S8 at that 



time 



Block pixel signal S1 to be currently coded which is delivered from field memory group 11 and block 
pixel signal S3 delivered from motion compensator 18 are caused to undergo calculation to obtain 
difference value every pixel at subtracter 13. As a result, block difference signal S2 is obtained. 

This block difference signal S2 is delivered to block signal coding section 14, resulting in coded signal 
S4. This coded signal S4 is delivered to block signal decoding section 15, at which it is decoded. Thus, 
block reproduction difference signal S5 is obtained. 

As configuration of the block signal coding section 14, configuration composed of a DCT (Discrete 
Cosine Transform) element and a quantizer for quantizing output coefficients therefrom by quantization 
table signal S15 designated from buffer memory 21 may be applied. In this case, as configuration of block 
signal decoding section 15, configuration composed of an inverse quantizer for inverse-quantizing quantiza- 
tion coefficients by quantization table signal S15 and an inverse OCT element for allowing output 
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coefficients therefrom to undergo inverse DCT processing. . . . nir hirB 

The above-mentioned block reproduction difference s.gnal S5 is added, every p.xel. to block picture 
signal S3 outputted from motion compensator 18 at adder 16. As a result, block reproduct.on signal S6 is 

° bta This block reproduction signal S6 is stored into field memory designated by current picture indication 
signal S13 from field memory group 17. Designated reproduction picture of reproduct.on pictures stored in 
the field memory group 17 is outputted from terminal 29 in accordance with the previously described output 

picture indication signal S14. 10 =>t 

On the other hand, block signal S4 is delivered to one-dimensional s.gnal generating section 19, at 
which it is stored in one dimensional array. Thus, one-dimensional coded signal S16 is obtained. 

The one-dimensional generating signal section 19 is comprised of. e.g., a scan converter for implement- 
ing so called zigzag scanning to block quantization DCT coefficients in order of coeff.c.ents from low 

freq X7over h ll f Tbove-mentioned coded signal S16 is converted into variable length code such as 
Huffman code, etc. at VLC element (Variable Length Coding Element) 20 along with motion vector signal 
S8 motion compensation mode signal S9. and quantization table signal Si 5, etc. They are stored into 
buffer memory 21. Thereafter, bit stream is sent from output terminal 22 at a predetermined transm.ss.on 

^Moving picture coding apparatus is constructed in a manner stated above, thus to carry out coding of 
moving picture, output of bit stream, and output of coded picture. 

A moving picture decoding apparatus (decoder) to which a moving p.cture decoding method of this 
invention is applied, which corresponds to the coding apparatus of the embodiment to wh.ch the above- 
described moving picture coding method of this invention is applied will now be described w.th reference to 

R6 |n FIG. 5, bit stream signal inputted from input terminal 50 is stored into buffer memory 51, and is then 
delivered to inverse VLC element 52. „„„ 
As explained on the coding apparatus side, bit stream is composed of six layers, ..e.. v.deo sequence 
layer, GOP layer, picture layer, slice layer, macro block layer, and block layer. 

In the case of video sequence layer, GOP layer, picture layer and slice layer, start codes .nd.cat.ng_ that 
respective layers begin, which are attached to the leading portions of respective layers, are first rece.ved. 
and header information for controlling decoding of picture are then rece.ved. 

Inverse VLC element 52 decodes header information of respective layers when it receives respective 
start codes to store control information for decoding of pictures thus obtained into memory 201 '"Ration 
stored in memory 201 controls the moving picture decoding apparatus as control information S104 to 
decode pictures in a manner described below. 

Namely the inverse VLC element 52 sets sequence start flag S100 when it detects the lead.ng portion 
of sequence to be decoded, thus to decode header information. Bit stream syntax in the sequence layer .s 
as shown in the above-mentioned Table 1. Also in this case, as shown in the Table 1 and the FIG. 4 
mentioned above, lateral size (i.e.. N) and longitudinal size (i.e., M) of picture frame can be recognized by 
flag expressed as "horizontal size_value", "vertical_size_value". Moreover, whether or not Ex ra_S ice 
is used can be recognized by-flag expressed as "using-extra_s.ice_flag". In the case where Extra 8 hce 
is used, lateral size and longitudinal size of picture portion Q, can be recogn.zed by ,nner_mb_w.dth . 
"inner_mb_height". 
Namely. 

Ni = inner mb width x 16 

Mi = inner mb_height x 1 6 

Thus, it is seen that even in the case where the receiving side only has processing ability of N, pixels x M, 
lines it is possible to reproduce only picture portion Gi . 

Further position information of picture portion G, within N pixels x M lines of the entire picture frame 
can be recognized by "offset_slice_horizontal-position", "offset_slice_vertical_pos.t.on". 

When inverse VLC element 52 detects the leading portion of picture to be decoded, it sets p.cture start 
flaa S102 to deliver it to reference picture control element 58. The reference picture control element 58 
outputs reference picture indication signals S58. S59 which will be described later when picture start flag 
S1 02 is set to deliver them to field memory group 57. 

Moreover, similarly to the above, picture start flag S102 is delivered to output picture control element 
59. The output picture control element 59 outputs output picture indication signal S60 wh.ch w.ll be 
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described later when picture start flag S102 is set to deliver it to field memory group 57. 

The inverse VLC element 52 sets slice start flag S103 when it detects the leading portion of slice. B.t 
stream syntax of slice layer is as shown in the Table 2 mentioned above. In the case where Extra_Shce .s 
used "extra slice_flag" of flag indicating whether or not that slice is Extra_Slice is received. At this time, 
in the case where the extra_slice_flag is "1". Extra_Slice_Status_Flag S105 is set. On the other hand, 
in the case where extra_slice_flag is "0", Extra_Slice_Status_Flag S105 .s reset. 

Here in the case where the receiving side has only processing ability of picture frame of N- pixels x 
M, lines when the Extra_Slice-Status_Flag S105 is "1". inverse VLC 52 reads, in a skipped manner, data 
of that slice layer to carry out search for the next start code. On the other hand, when the Ex- 
tra Slice Status_Flag S105 is "0". decoding of slice data is carried out. 

~slice _ start code" is x00000101 - x000001AF. and the lower order 8 bits indicate SVP(Shce Vertical 
Position) w the~entire picture frame (N x M) of that slice. At the leading portion of slice, the first macro 
block has data indicating SHP (Slice_Horizontal_Position) on the entire picture frame (N x M). With 
respect to the vertical and horizontal positions (SVP. SHP) thus obtained, it is necessary to remove the.r 
offset positions. These offset information are given by - offset_slice_horizontal_posit.on". "off- 
set slice vertical_position", which have been already obtained in the sequence layer (see FIG. 4). 

"Accordingly, at the time of decoding slice data, decoding apparatus for reproducing only picture portion 
Gi carries out an operation described below: 
SVP = SVP-offset_slice_vertical-position 
SHP = SHP-offset_slice_horizontal_position 

It is to be noted that GOP start flag S101 is also outputted from the inverse VLC element 52. 

Coded block signal S50 which has been taken out from inverse VLC element 52 is delivered to two- 
dimensional signal generating section 53, at which two-dimensional block signal S51 is obta.ned. The two- 
dimensional block signal S51 is delivered to block signal decoding section 54, at which' it is decoded. Thus, 
block reproduction difference signal S52 is obtained. 

As configuration of the block signal decoding section 54, configuration composed of an inverse 
quantizer for inverse-quantizing quantization coefficients by quantization table signal S57 which has been 
taken out from inverse VLC element 52 and an inverse DCT element for allowing output coefficients 
therefrom to undergo inverse DCT (Discrete Cosine Transform) processing may be applied. 

As configuration of the two-dimensional signal generating section 53, configuration comprised of an 
inverse scan converter for implementing inverse zigzag scanning to coded block signal S50 in order of 
coefficients from low frequency to high frequency may be applied. 

On the other hand, motion vector signal S55, motion compensation mode signal S56 belonging to 
macro block to be currently decoded which has been taken out from inverse VLC element 52 are inputted 
to motion compensator 56. Responding to these inputs, motion compensator 56 instructs field memory 
group 57 in which pictures already decoded and reproduced are stored to output corresponding block 
picture signal therefrom. 

In more practical sense, the motion compensator 56 recognizes, as reference picture, reproduchon 
picture designated from field memory group 57 by the previously described reference picture indication 
signal S58 to instruct output of block picture signal positioned at address within reference picture 
designated by motion compensation mode signal S56 and motion vector signal S55. 

In this embodiment, since picture portion G, is coded with the predictive range being limited in the 
coding apparatus, address within reference picture indicated by motion compensator 56 is substantially 
limited to the area of picture portion G, of reproduction picture at the time of coding picture portion G, . 

Motion compensator 56 carries out adaptive operation corresponding to motion compensation mode 
signal S56, i.e.. carries out four kinds of operations described below in macro block units. Size of macro 
block is, e.g. 16 x 16 pixels. . 

Namely, as modes of four kinds of operations, there are modes described below similarly to the 

previously described case: 

First, motion compensation mode from past reproduction picture; 
Secondly, motion compensation mode from future reproduction picture; 

Thirdly motion compensation mode from both past and future reproduction pictures (to carry out linear 
operation (e.g., mean value calculation) every pixel of reference block from past reproduction picture and 
reference block from future reproduction picture); and 

Fourthly, mode of no motion compensation (i.e.. intra-coded mode. In this case, output of block picture 

signal S54 is equal to zero). 

Block reproduction difference signal S52 is added every pixel at adder 55 to block picture signal S54 
outputted from motion compensator 56. As a result, block reproduction signal S53 is obtained. This block 
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reproduction signal S53 is stored into field memory designated by current picture indication signal S59 from 
within field memory group 57. 

In a manner-stated above, moving picture decoding apparatus is constructed, thus to reproduce picture 
from bit stream. This reproduction picture is outputted as output picture from terminal 60. 

5 A moving picture coding apparatus (encoder) of a second embodiment will now be described in 

accordance with FIGS. 6 and 7 with respect to differences between this embodiment and the above- 
described first embodiment. It should be noted that since respective components of FIG. 6 are substantially 
similar to those of FIG. 1, their explanation is omitted here. 

The coding apparatus of this embodiment handles picture as indicated by A and B of FIG. 7. Namely, 

/o the upper Ni lines of picture (Ni is multiple of 16, e.g., 480. etc.) are comprised of one general slice or 

more, and 16 lines of the lowest portion are comprised of one Extra Slice or more. Extra Slice is 

composed of Macro Blocks (MB) similarly to general slice. It is to be noted that lower Ni lines of picture 

may be comprised of general slices, and the highest 16 lines may be constructed as Extra Slice. In 

addition, the Extra_Slice is only allowed by one stripe (one lateral row of macro block on picture). 

75 Bit stream syntax of sequence layer is shown in Table. 3. 

Table 3 

20 sequence_header ( ) { 

sequence_header_code ; 32b i t ; 

hor izontal_size_value ; 12b i t ; 

25 . 

vertical size value; 12bit; 
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pel .aspect. ratio: 

picture _rate;. 

bit .rate; 

marker.b L t : 

vbv .buf fer.s ize ; 

constrained .parameter .flag; 

load.intra .quantizer .matrix; 

ifdoad .intra .quantizer .matrix) 
intra .quantizer _matrix[64]: 

load.non .intra .quantizer .matrix; 

ifdoad .non .intra .quantizer .matrix) 
non .intra .quantizer .matrix[64]; 

next.start _code( ) ; 

if (next _bits( )==extension .start .code) { 
extension .start .code; 

pic ture.s true ture ; 



extra .slice .vertical __posi t ion ; 



4bi t ; 
4bi t ; 
18b i t : 
lbi t ; 
lObit ; 
lbit ; 
lbit ; 

8»64bi t ; 

lbit; 

8»64bi t ; 



32bit 



lbit ; 



35 lbit 
using .extra Jslice .flag: 



lbit 



reserved(by te .align): 

while(next_bits()!='0000 0000 0000 0000 0000 0001') { 
sequence_extens ion .data; 8bit, 

} 

next.start _code(); 



} 
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10 



if (nextbits( )=user_data_start _code) { 

user_data_star t _code ; 32bit; 
whiietnextjitsl ) !-*0000 0000 0000 0000 0000 0001') { 

, ^ . 8bi t ; 

user data; 

} 

next_start _code(); 

} 



/5 



In this Table 3, longitudinal size of picture frame is transmitted by "vertical_size_value'\ 
Moreover information indicating whether or not Extra_Slice is used is transmitted by flag expressed as 
20 "using-extra slice-flag". Further, position on picture of Extra_Slice is transmitted by "ex- 
tra slice_v7rtical_position-. Whether the highest portion of picture is Extra_Slice or not, and whether the 
lowest portion of picture is Extra_Slice or not are discriminated by "1". "0" of the "ex- 
tra_slice_vertical_position", respectively. 

Bit stream syntax of slice layer is shown in Table 4. 



25 



Table 4 



sliceO { 



slice _start .code; 32bit 



35 



quantizer _scale; 
while (next_bits( ) « * 1' ) { 
extra bit _slice; 



5bi t ; 



lbit="l f 



40 



45 



extra _inf ormat ion _slice; 

} 

extra _bit _slice ; 
do { 

50 macroblock( ) ; 

} whlle(next_bits()! = -0000 0000 0000 0000 0000 0000 ■) ; 

next start _code(); 



8b it: 



lbit="0' 
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Further, start code Table is shown in Table 5. 

Table 5 



5 


name 


hexadecimal value 




picture start code 


00000100 




slice start codes (including slice vertical positions) 






extra slice start code 


000001 B0 


70 


reserved 


000001 B1 




user_data_start code 


000001 B2 




sequence header code 


000001 B3 




sequence error code 


000001 B4 




extension start code 


000001 B5 


75 


reversed 


000001 B6 




sequence end code 


000001 B7 




group start code 


000001 B8 




system start code(see note) 


000001 B9 through 000001 FF 


20 


NOTE-system start codes are defined in Part 1 CD 11172 



In the above Table 5. start code of general slice is X00000101 ~ xOOOOOlAF, and start code of Extra 
Slice is x000001B0. In general slice, the lower order 8 bits of start code indicate vertical position 
(Slice_Vertical__Position) of that slice on "picture except for Extra_Slice". 
25 When Extra_Slice_Status_Flag S28 is set, start code of Extra__Slice is transmitted. In contrast, when 
Extra_Slice Status_Flag S28 is not set, start code of general slice is transmitted. 

The differences between the coding apparatus of the second embodiment and the coding apparatus of 
the first embodiment have been described above. 

A moving picture decoding apparatus (decoder) corresponding to the above-described coding appara- 
30 tus of the second embodiment will now be described in accordance with FIG. 8 with respect to differences 
from the decoding apparatus of the first embodiment. It is to be noted that, in FIG. 8, the same reference 
numerals are respectively attached to components similar to those of FIG. 5, and their explanation is 
omitted. 

In FIG. 8, inverse VLC element 52 sets sequence start flag S100 when it detects the leading portion of 

35 sequence to be decoded to decode header information. Bit stream syntax in the sequence layer is as 
shown in the Table 3 mentioned above. In this case, longitudinal size of picture frame can be recognized by 
n vertical__size__value". In addition, whether or not Extra_Slice is used is discriminated by flag expressed 

as "using-extra slice flag". 

When "vertical_size_value M is 496 lines and "ustng-extra_slice-flag" is "1". it is seen that even in the 

40 case where the receiving side is decoding apparatus only having processing ability of picture frame of 480 
lines, only the decodable picture portion can be reproduced. 

Moreover, position on picture of Extra_Slice can be recognized by "extra_slice_ vertical_position". 
Whether the highest portion of picture is Extra_Slice or not, and whether the lowest portion of picture is 
Extra_Slice or not are respectively discriminated by "1". n 0 n of M extra_slice_vertical position". 

45 Inverse VLC element 52 respectively sets slice start flag S103 and Extra__Slice_Start_Flag S105 
when it detects the leading portion of general slice and the leading portion of Extra_Slice, respectively. Bit 
stream syntax of slice layer is as shown in the Table 4 mentioned above. Further, start code Table is as 
shown in the Table 5 mentioned above. Start code of general slice is x00000101 - x000001AF, and start 
code of Extra__Slice is XO00001B0. In general slice, the lower order 8 bits of start code indicate vertical 

so position of that slice (Slice__Vertical_Position) on "picture except for Extra_Slice". 

Slice start flag S103 and Extra_Slice_Status_Flag S105 are delivered to SeVReset flip-flop 101. 
When the Extra__Slice_Status__Flag S105 is "1 n . flag S106 is set to "1". On the other hand, when slice 
start flag S103 is "1 flag S106 is set to "0". When flag S106 is "1 " f in the case where decoding apparatus 
of this embodiment has an ability to handle only picture of picture frame of frame of 720 pixels x 480 lines. 

55 inverse VLC element 52 reads, in a skipped manner, data of Extra_Slice layer, thus to carry out search for 
the next start code. 

The differences between the decoding apparatus of the second embodiment and that of the first 
embodiment have been described above. 
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Finally a method of transmitting Extra_Slice as a third embodiment in the case where input picture is 
interlaced signal, and picture structure is field structure will now be described by taking an example of a 
codinq apparatus (encoder) of modification of the above-described embodiment. 

in the case where picture structure is field structure (see A of FIG. 9), picture of field FD, and picture of 
field FD^ are independently coded as indicated by B of FIG. 9. Accordingly, for example, interlaced picture 
of 486 lines at picture frame of frame consists of picture of field FD, . and picture of field FD 2 of 243 lines. 
For this reason, in the case of carrying out coding by using motion compensating predictive coding such as 
MPEG handling is carried out under the condition where longitudinal size is assumed to be multiple of 16 
and respective pictures are assumed to be 256 lines (240 + 16 lines) as indicated by C of FIG. 9. However, 
such a handling was problem in that since processing of 512 lines (256 + 256) is carried out at p.cture 
frame of frame, increase in the coding processing ability of about 7% was required as compared to the 
case where frame of 480 lines is handled. 

In this embodiment, in the case where picture structure is field structure as shown in FIG. 10, 8 lines of 
field FD, and 8 lines of field FDa of A and C of FIG, 10 are synthesized to constitute Extra_Shce of 16 
lines as indicated by B and D of FIG. 10. At this time, there are assumed the case where Extra_Shce is 
frame structure and the case where the upper 8 lines are field FD, as indicated by A of FIG. 10 and the 
lower 8 lines are field FD 2 as indicated by C of FIG. 10 (or combination opposite to the above). By tak.ng 
into consideration good coding efficiency and easiness of handling, Extra_Slice is dealt as frame structure 

in this embodiment. . 

In this case interlaced picture of 496 lines at picture frame of frame consists of p.cture of field FD, and 
picture of field FD 2 of 240 lines comprised of general slices, and Extra_Slice of the frame structure of 16 
lines Extra Slice is transmitted at the highest portion or the lowest portion of picture of field FD 2 . It is to 
be noted that Extra_Slice is only allowed by one stripe on one picture (lateral one row of macro block on 

P ' Ct The differences between the third embodiment and the second embodiment will now be described in 
accordance with the circuit diagram shown in a block form in FIG. 6. 

Bit stream syntax of the sequence layer is as shown in the Table 3 mentioned above. Long.tud.nal size 
of picture frame is transmitted by "vertical_size_value". 

Moreover, discriminator relating to structure of picture is transmitted by "picture_structure . In the case 
where "picture_structure" = "0", structure of picture is frame structure. On the other hand, in the case 
where "picture structure" = "1", structure of picture is field structure. 

Moreover, information indicating whether or not Extra_Slice is used is transmitted by flag expressed as 
"using-extra slice-flag". Further, position on picture of Extra_Slice is transmitted by ex- 
tra slice v7rtical_position". Codes for respectively discriminating whether or not the highest portion of 
picture offield FD 2 is Extra_Slice and whether or not the lowest portion thereof is Extra_Slice by "1", "0" 
of "extra slice vertical position" are transmitted. 

It is to be noted that while Extra_Slice is added to picture of field FD 2 in this embodiment, it may be 

added to picture of field FD, . 

The differences between the coding apparatus of the third embodiment and that of the second 

embodiment have been described above. 

A moving picture decoding apparatus (decoder) corresponding to the above-described coding appara- 
tus of the third embodiment will now be described with reference to FIG. 8 with respect to differences from 
the second embodiment. 

Inverse VLC element 52 sets sequence start flag S100 when it detects the leading portton of sequence 
to be decoded thus to decode header information. Bit stream syntax in the sequence layer is as shown in 
the Table 3 mentioned above. Longitudinal size of picture frame can be recognized by "verti- 
cal size value". Further, whether or not Extra_Slice is used is discriminated by flag expressed as 
"uslng-extra slice flag". It is seen that when "vertical_size_value" is 496 lines and "us- 
ing extra slice_fiag" is "1". even in the case where there is employed decoding apparatus only having 
proc^ssingTability of picture frame of 480 lines, only its decordable picture portion can be reproduced. 

In addition, position on picture of Extra_Slice can be recognized by "extra_slice_vertical_pos.t.on 
Whether or not the highest portion of picture of field FD 2 is Extra_Slice and whether or not the lowest 
portion thereof is Extra_Slice are respectively discriminated by "1". "0" of ex- 
tra slice vertical position". 

_ The differences between the decoding apparatus of the third embodiment and that of the second 

embodiment have been described above. 
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Industrial Applicability 

In this invention, as described above, it is possible to provide moving picture coded information 
(broadcasting) having flexibility such that, for example, in the case where the receiving side has decoding 
processing ability of picture frame of 483 lines or more, received all p.cture signals can be reproduced^ 
while in the case where the receiving s.de only has decoding processing ability of p.cture frame of 480 
lines only its decordable picture portion can be reproduced. 

Accordingly it is possible to take out only picture information of reproducible picture frame from 
received coded' information. For example, in the coding method using motion compensating prediction 
between pictures, e.g.. MPEG. etc.. pictures have correlation therebetween in a time base direction. For this 
reason in the case where reference is made to the outside portion of reproducible picture frame by motion 
compensation, motion compensation is caused to be unable, thus permitting decoding to be disabled. 

Claims 

1 A moving picture coding method using motion compensating prediction. 

wherein a picture signal of a p.cture frame of N pixels x M lines (horizontal N pixels, vertical M 
lines) to be coded is divided between a first picture portion serving as an internal p.cture portion having 
a picture frame of N, pixels x M, lines (N, S N. M, S M) and a second picture portion serving as a 
picture portion outside the first picture portion, and 

wherein the first picture portion and the second picture portion are div.ded in independent 
predetermined divisional units comprised of a plurality of pixels, 

whereby in transmitting coded information of the predetermined divisional units belonging to the 
second picture portion, peculiar discrimination codes are respectively added to headers of the divisional 
units. 

2 A moving picture coding method as set forth in claim 1. wherein, at the time of motion compensating 
prediction, it is inhibited that the first picture portion of a picture to be currently coded makes reference 
to the second picture portion of a reference picture. 

3. A moving picture coding method as set forth in claim 2. wherein motion compensating prediction 
implemented to the second picture portion of a picture to be currently coded does not place restr.ct.ons 
on the reference picture. 

4. A moving picture decoding method for decoding a coded signal of a moving picture using motion 
compensating prediction, 

wherein in the case where a picture signal of N pixels x M lines (hor.zontal N pixels. vert.cal M 
lines) is divided between a first picture portion serving as an internal picture port.on hav.ng a p.cture 
frame of N, pixels x M, lines (N, S N. M, S M) and a second picture portion serving as a p.cture 
portion outside the first picture portion, when only decoding ability of the picture frame of N, pixels x 
M, lines is provided, only the first picture portion is reproduced to detect any one of peculiar 
discrimination codes added to headers of coded information of predetermined d.v.sional un.ts com- 
prised of a plurality of pixels belonging to the second picture portion with resepct to the second p.cture 
portion to thereby discriminate it, thus to read, in a skipped manner, coded information of the second 
picture portion. 

5 A moving picture coding method as set forth in claim 1 . wherein when size of unit block for carrying out 
motion compensating prediction is N 2 pixels x M 2 lines. N, is multiple of N 2 and M. is mult.ple of M 2 . 

6 A moving picture decoding method as set forth in claim 4. wherein when size of unit block for carrying 
out motion compensation is N 2 pixels x M 2 lines. N, is multiple of N 2 and M, is multiple of M 2 . 

7. A moving picture coding method as set forth in claim 1. wherein Ni and M, are both multiple of 16. 

a A moving picture decoding method as set forth in claim 4. wherein N, and M, are both multiple of 16. 

9 A moving picture coding method as set forth in claim 2. wherein a frame picture signal to be 
transmitted is a picture signal having 483 lines or more required for the television broadcast.ng of the 
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NTSC system, and M, lines of the first picture portion are 480 lines. 

10. A moving picture decoding method for decoding a coded signal of a moving picture using mot.on 
compensating prediction, . 

wherein in the case where a frame picture signal having 483 lines or more required for the 
television broadcasting of the NTSC system is divided between a first picture port.on of 480 lines and a 
second picture portion serving as a picture portion of the h.ghest portion or the lowest port.or , of a 
portion except for the first picture portion, when only decoding ability of a picture frame of 480 l.nes is 
provided only the first picture portion is reproduced to detect any one of pecul.ar domination codes 
added to headers of coded information of predetermined divisional units compnsed of a plurality of 
pixels belonging to the second picture portion with respect to the second p.cture port.on to thereby 
discriminate it. thus to read, in a skipped manner, coded information of the second p.cture portion. 

11. A moving picture coding method using motion compensating prediction. 

the method comprising the steps of: 

dividing a first picture into two kinds of first and second regions; 
coding at least the first region; and 

implementing motion compensating prediction to a second picture only from the first reg.on to 

encode it. 

12. A moving picture coding method as set forth in claim 11, 

wherein the first region is a slice including at least one macro block. 

13. A moving picture coding method as set forth in claim 11, ^ . ^ ,,^ H t „ 

wherein discrimination codes for discriminating between the first and second reg.ons are added to 

respective headers. 

14. A moving picture decoding method for decoding a coded signal of a moving picture using motion 
compensating prediction, 

the method comprising the steps of: 

decoding, from a coded signal of a first picture divided into two kinds of first and second regions, 

only the first region; and 

implementing motion compensating prediction to a coded signal of a second p.cture on.y from a 

decoded signal of the first region. 

15. A moving picture decoding method as set forth in claim 14, 

wherein the first region is a slice including at least one macro block. 

16. A moving picture decoding method as set forth in claim 14, -^ irsn 

wherein discrimination between the first and second regions is made on the basis of discrimination 
codes added to respective headers. 

17. A moving picture coding apparatus using motion compensating prediction, 

the apparatus comprising: 

means for dividing a first picture into two kinds of first and second regions; 

means for coding at least the first region; and 

means for implementing motion compensating prediction to a second p.cture only from the first 

region to encode it. 

18. A moving picture coding apparatus as set forth in claim 17, 

wherein the first region is a slice including at least one macro block. 

19. A moving picture coding apparatus as set forth in claim 17, 

the apparatus further including: . 

means for adding discrimination codes for discriminating between the first and second regions to 

respective headers. 
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20. A moving picture decoding apparatus for decoding a coded signal of a moving picture using motion 
compensating prediction, 

the apparatus comprising: 

means for decoding, from a coded signal of a first picture div.ded into two kinds of first and second 

5 regions, only the first region: and 

means for implementing motion compensating prediction to a coded signal of a second picture 

only from a decoded signal of the first region. 

21. A moving picture decoding apparatus as set forth in claim 20, 

70 wherein the first region is a slice including at least one macro block. 

22. A moving picture decoding apparatus as set forth in claim 20, 

the apparatus further including: 

means for discriminating between the first and second regions on the basis of discrimination codes 
75 added to respective headers. 
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